Recently, ultra-high-vacuum (UHV) and two-dimensional-electron gas (2DEG) mobility measurements.5) In the present work, we studied for the first time the optical properties of the in-situ-Clz-etched GaAs buffer layers as well as quantum wells (QWs) regrown directly on the surfaces. The results are discussed in relation to the roughness and impurity accumulations at the etched/regrown interfaces as a function of the substrate temperature during Clz etching. Experiment MBE growth of the GaAs buffer layers and the QWs after in-situ Clz etching was caried out using a multi-chamber UHV systeml) which includes an MBE chamber and an etching chamber connected through a vacuum tunnel. In this system, the background pressure of the chambers and vacuum tunnels was about 1x10-9 Torr.. The samples were prepared as follows. First, a 0.6 pm thick GaAs buffer layers were grown in the MBE chamber. The samples were then moved into the PD-3-10 etching chamber and etched about 100 nm using Clz gas under a pressure of 1x10-5-1x10-a Torr at temperatures between 70 and 200 oC. After etching, the etching chamber was evacuated to about 1x10-8 Torr and the samples were immediately transferred into the MBE chamber for the regrowth of GaAs/AlGaAs QWs of 7 , 5, and 3 nm widths, located at20,60, and 100 nm from the etched layer, respectively. We also prepared a continuously grown multi-QW (MQW) sample having the same structure without Clz etching as a reference sample. In order to also assess the in-situ process compared with conventional ex-situ processes, we prepared a sample having the sarne structure, but being air-exposed and treated with acetone, methanol and water after growth of a GaAs buffer layer.
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Photoluminescence (PL) measurements were performed at77 K using a 5145 A line of an Ar+ laser with power density of 200 mWcm2. The Clz-etched surfaces and regrown interfaces were also charactenzed by atomic force microscopy (AFM) and secondary ion mass spectroscopy (SIMS).
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